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Accelerated acute rejection of MHC-idcntical renal allogralts in the rat.
L. C'. Paul. Renal Dii'ision 1)epartment of Medicine, Unii'ej'sitr
Hospital Leiden , The Netherlands, and Brig/win and Women ' Hospi-
tal, Harrard Medical School, Boston, Massachusetts, USA. lmmunita-
tion of MAXX strain rats with spleen and lymph node cells from the
MHC-identical BN strain results in the formation of allo-antibodies
which hind to renal endothelium and monocytes from BN (RTl). BUF
(Rh5), WKA (RTIh), WKY (RTI11. and DZB (RTI"), whereas no
reactivity was found against 12 other strains. No reactivity was found
using erythrocytes or lymphocytes. With kidneys from seven MHC-
congenic strains, it was shown that the endothelial antigen is encoded
outside the MHC region: in a population of 32 animals in the F2
generation, the antigen segregated independently from the MI-IC-, AgF-.
and TBM-antigens as well as the albinism trait and appeared to he
expressed as a dominant antigen. Grafting of RN kidneys into hilateral-
ly nephrectomized MAXX recipients did not provoke acute rejection
and endothelial antibodies were not formed. Pretransplant immunity
against endothelial antigens resulted, however, in accelerated acute
rejection (day 3 BUN: 165.9 34.4 mg/dl vs. 57.9 10.7 mg/dl in the
untreated group), and 75 of the recipients died on day 7.4 1.6. This
rejection was donor-specific since endothelial antigen-compatible LEW
kidneys were rejected in 15.8 2.2 days in MAXX recipients with anti-
BN endothelial antibodies as well as in unmodified recipients (day 3
BUN: 45.8 8.6 mg/dl). We conclude that graft rejection in piesensi-
tized recipients of an MHC-identieal kidney graft may occur through
immunity to non-MI-IC endothelial antigens.
The glomerular localization of immune aggregates and protamine-
heparin aggregates in Adriamycin nephrosis in the rat. J. J. Weening, J.
Grond, and P. J. Hoedemaeker. Department of Pathology, Stoic'
Unii'ersitv, (i'roningen, The Netherlands. The effect of Adrianiycin
(doxorubicin)-induced proteinuria. which is characterized by a defect in
the glomerular size selective filter with intact charge harrier function,
was studied on the glomerular localization of immune and protamine-
heparin aggregates. For that purpose, passive Heymann nephritis and
protamine-heparin aggregates were induced in rats with Adriamycin
nephrosis (mean proteinuria. 311 mg/24 hr at 4 weeks after administra-
tion of Adriamycin, 6.5 mg/kg, iv.). The distribution of glomerular
aggregates in the protelnuric rats was studied by immunofluorescenee
and electron microscopy, and compared with glomerular aggregate
localization in untreated control rats. The amount of glomerular aggre-
gates was measured by semiquantitative ininsunofluorescencc. The
results showed that glomerular localization of immune aggregates in
nephrotic rats was similar to that in control animals. The aggregates
were present in a granular distribution along the epithelial side of the
gtomerular basement membrane, also in areas of widespi-ead font
process obliteration, in a slightly lesser amount than in controls. The
localization of protamine-heparin aggregates in the glomerular capillary
wall of nephrotic rats was identical to that in controls. No mesangial
accumulation of immune or protamine-heparin aggregates was found.
The results indicate that (1) increased glomerular permeability per Se
has no effect on the glomerular distribution of immune aggregates in
passive Heyinann ncphritis and of protaminc-heparin aggregates: and
that in Adriamyein nephrosis. in contrast to what has been reported in
aminonucleoside nephrosis. (2) the glomerular capillary wall has main-
tained the antigens which take part in in situ immune complex formation
in Heymann nephritis: (3) the intact glomerular charge barrier is capahie
of binding protamine-heparin aggregates', and (4) the lack of mesangial
accumulation of niacromoleeular aggregates suggests a normal mesan-
gial function in this model.
Mesangial function and focal glomerular sclerosis in Adriamycin
(Doxorubicin) nephrosis in rats. J. Grond. J. I. Weening, and J. D.
Elema. Department of Pathology, University of Gi'onzngen, Groningen,
The Netherlands. Unilateral renal perfusion with Adriamycin (A. 3 rng/
kg body weight) in 2 ml of saline during 5 mm was used to produce
unilateral nephrosis in male Wistar rats aged 3 months. Urinary protein
loss increased from normal levels (mean I SD: 14.9 5.6 mg/24 hr. N
= 5) prior to unilateral pei-fusion with A to Ill 64 mg/24 hr after 5
weeks. Serum levels of cholesterol and triglycerides increased signifi-
cantly after unilateral A-perfusion; total serum protein level did not
change significantly. After the removal of the A-perfused kidney.
urinary protein excietion immediately returned to normal indicating the
unilateral nature of our model. Neither proteinuria nor serum abnormal-
ities were found in controls unilaterally perfused with saline (S). Five
weeks after perfusion. mesangial uptake and processing of colloidal
carbon (CC) was studied in ten rats with unilateral A nephrosis and five
S-perfused controls by assessing mesangial carbon content at 7 and 24
hr. I and 2 weeks after intravenous injection of 20 mg of CC per 100 g
body weight. Tissue samples were obtained by left and right renal
biopsy and at sacrifice. Mesangial carbon content was measured
semiquantitatively in unstained sections using an automatic scanning
image analyzing method. At none of the intervals did mesangial carbon
of A-perfused kidneys differ from contralateral non-perfused kidneys
and S-perfused kidneys. Thus, in contrast to the well-known increased
mesangial tracer uptake in aminonucleoside (PAN) nephrosis. mesan-
gial function in A nephrosis remains normal. Kidney morphology was
studied by light and immunofluorescent microscopy in six male Wistar
rats aller a 3-month period of continuous severe chronic proteinuria
induced by a single intravenous injection of A, 6.5 mg per kg body
weight. As a control group six rats made chronically nephrotic by
repeated subcutaneous injections of PAN were included. In chronic
PAN nephrosis a quantitative relationship between proteinuria and the
development of focal glomerular scleiosis (FS) has been ieported. Mean
pi'otein excretion in A rats was 269 62 mg/24 hr: in PAN rats 184
110 mg/24 hr. In A rats 0.8% of the glomeruli showed FS compared to
7.8% in PAN rats (P = 0.0091. Mann Whitney U test). It is concluded
that no direct relationship exists between the amount of protein
excieted and the development of ES. The normal mesangial function in
A nephrosis may largely prevent glomerular deposition of circulating
substances and the development of FS.
tnterferons and kidney transplantation. W. We/mar. W. Geerlings, 1..
D. F. Lame(/er, and J. Jeekel. Department of Renal Transplantation,
Academic' Hospital Dijkzigt. Rottc'rdam, 7/ic Net/icr/nods. The inci-
dence of DNA virus infections and related cancer after kidney trans-
plantation is high. One possible way to prevent these complications is
the prophylactic use of interferon. Interferons are glycoproteins with
antiviral. antiproliferative. and immunomodulating properties. Howev-
er controlled trials with fibroblast and leucocyte interferons were not
fully effective. Therefore dose-response studies in a vaccinia virus/
rhesus monkey model were performed in an attempt to find a dosage
schedule for use in the clinic. Human leucocyte interfeion (Hu IFN-cs)
proved to induce complete antiviral protection when given in a dosage
of 5 x io lU/kg. even under circumstances of immunosuppression.
IFN's showed to he only prophylactic antiviral agents, they had no
therapeutic properties. Possible side effects of Hu IFN-ci preparations
were evaluated in a phase 1 clinical study. Four different Hu IFN-u's
were injected in a dosage of 3 >< lob IU ins, given every other day for 16
days to four groups of three transplant recipients. The IFN-a prepara-
tions were totally different in nature and concentration of impurities hut
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induced the same side effects (leucopenia, thrombocytopenia) suggest-
ing that these are intrinsic properties of the IFN-a molecules. Finally,
we tested peripheral white blood cells (PWBC) of kidney transplant
recipients for their ability to produce IFN. We induced PWBC with Con
A and measured antiviral activity (IFN-y) with a cytopathic effect
reduction assay on HEP 2 cells and vesicular stomatitis virus as the
challenge. PBWC of the transplant recipient proved markedly deficient
for IFN-y production. In our view prophylactic administration of IFN
should be worthwhile in these patients.
Influence of CAPD on the anemia of end stage renal disease. M. B. J.
Dc Paepe, K. H. G. Schelstraete, S. M. G. Ringoir, and N. H.
Lameire. Renal Division, Department of Internal Medicine and Depart-
ment of Nuclear Medicine, University of Gent, Gent, Belgium. To
evaluate the effect of continuous ambulatory peritoneal dialysis (CAPD)
on the anemia of endstage renal disease, serial measurements of red cell
mass and other hematological parameters were performed in 34 pa-
tients. Twenty-five patients were measured at the start and at 6 months
(group 1), 13 at the start, at 6 and 12 months (group 2), and II were
followed during their second year of treatment with measurements at
12, 18 and 24 months (group 3). In group 1 the hematocrit rose from 24.6
0.9 to 29.9 0.8% (P <0.01); the red cell mass increased from 879
44 to 1019 47 ml (P < 0.01). The calculated plasma volume decreased
from 2915 174 to 2568 136 ml (P <0.01). In group 2 at 6 months the
hematocrit rose from 24.7 1.2 to 30.7 1.0% (P <0.01), the red cell
mass increased from 924 66 to 1059 71 ml (P < 0.05). The
calculated plasma volume decreased at 6 months from 3001 201 to
2555 170 ml (P < 0.01). No significant changes occurred between 6
and 12 months. In group 3 no significant changes in hematocrit, red cell
mass, or plasma volume were observed. It is concluded that the rise in
hematocrit in CAPD patients is due to an increase in red cell mass and
also to a decrease in plasma volume. These changes are manifest within
6 months of treatment. The rise in red cell mass represents an
improvement in renal anemia in these patients.
Acute renal failure after kidney cadaver transplantation can be pre.
vented by the use of mannitol. W. Geerlings, W. Weimar, L. D. F.
Lame(jer, and J. Jeekel. Department of Renal Transplantation, Aca-
demic Hospital Dijkzigt, Rotterdam, The Netherlands. Acute reversible
renal failure (ARF) occurred in 44.9% in the first 200 cadaver kidney
transplantations in our center. The mortality rate was significantly
higher in the ARF group (21.6% versus 10.2%). The first year graft
survival in both groups was approximately 70%. Therefore, a controlled
study was performed. Twenty-five patients received 250 cc 20% manni-
tol i.v. just before arterial anastomosis, and 25 patients received 250 cc
saline. In each group three patients were withdrawn. Twa patients in
both groups last their kidneys because of accelerated rejection. One
control patient became hypotensive after massive bleeding peropera-
tively, and one kidney never functioned. Both groups proved statistical-
ly matched for first warm ischemia, cold ischemia, second warm
ischemia, donor age, acceptor age, donor serum creatinine, and pero-
perative fluid administration. All kidneys were preserved in Eurocol-
lins. Results: 19 out of 22 patients who received mannitol did not need
hemodialysis in the immediate postoperative period whereas only 10
out of 22 patients who received saline had an immediate functioning
graft (a <0.01 x2 test). The median number of hemodialysis treatments
in the saline group in comparison with the mannitol group was signifi-
cantly higher. 5 versus I. The median creatinine clearance on day 3 in
the mannitol group was 43 mI/mm, whereas in the saline group it
amounted to 25 mI/mm. No side effects of mannitol were seen. After the
controlled study, we performed catheterization of the pulmonary artery
with a triple lumen flow directed catheter to investigate systemic
hemodynamic changes during and after mannitol infusion. No consist-
ent change in pulmonary capillary wedge pressure was seen (range, —5
+9 mm Hg). Systemic vascular resistance (SVR) was decreased in all
patients (40 to 800 dyne sec cm5). Conclusions: Mannitol induces
immediate renal function after cadaver kidney transplantation. Manni-
tol lowers systemic vascular resistance but does not consistently alter
filling pressures. Probably mannitol exerts its beneficial effect via direct
action on the graft.
Proteinuria in intact and splenectomized dogs after running and
swimming. J. A. Jo/es and M.Sanders. Department qf Veterinary
Physiology, State University, Utrecht, The Netherlands. The occur-
rence of postexercise proteinuria was investigated in intact and splenec-
tomized dogs after treadmill running and swimming. Previous studies
indicate that swimming in splenectomized dogs causes marked incre-
ments in plasma lactate levels, plasma renin activity, and plasma
catecholamines, and a strong decrease in renal blood flow. Similar
changes have been shown to he induced by heavy exercise in humans.
It is known that decreases in blood p1-I and renal blood flow and
increases in levels of vasoactive hormones are factors which can induce
proteinuria. Swimming in the splenectomized dogs increased the albu-
min excretion in the first 30 mm after exercise from 0.03 to 0.22
mg min' and the lysozyme excretion in the same period from 0.11 to
0.75 zg min '. Swimming in intact dogs caused smaller increases in
protein excretion, while running had no effect on protein excretion in
either group. In a second series of experiments we infused 4.2%
NaHCO1 (5 mg/kg) intravenously in splenectomized dogs directly
before swimming and in controlled experiments. This caused an in-
crease in blood pH from 7.4 to 7.5 and an increase of base excess by
about 10 U which was sufficient to prevent the acidosis otherwise
caused by swimming. Swimming after this NaHCO3 infusion did not
induce a significant increase in albuminuria. Thus, the postswimming
albuminuria which occurs in splenectomized dogs is apparently induced
mainly by an acidosis.
Effect of continuous subcutaneous insulin infusion on renal function in
type I diabetic patients. E. van Bal/egooie, P. F. de Jong, A. J. M.
Donker, J. Marrink, and H. Doorenhos. Departments of Clinical
Endocrinology, Nephrologv, and Imniunochemistrv, State University
Hospital, Groningen, The Netherlands. 1-lyperfiltration seems to be one
of the initiating factors in diabetic nephropathy. In early insulin-
dependent diabetic patients, the initial elevated renal plasma flow
(ERPF) and glomerular filtration rate (GFR) is lowered after improve-
ment of blood glucose control. We studied the effect of CSII on renal
function and proteinuria in II type I diabetic patients (mean age. 29.6
years; range 20 to 58; mean duration of diabetes 13.4 years. range 4 to
46) without overt kidney abnormalities. GFR and ERPF were measured
during conventional treatment, after I month and after 3 to 6 months
CSII. Proteinuria, microalbuminuria and 2-microglobulin excretion
were studied before and after 4 to 6 months CSII. After the start of
CSII, mean blood glucose levels fell from 12.2 to 6.0 mmoles/liter,
glycosylated hemoglobin (HbA1) levels from 11.9 to 7.7%. The results
(mean I SD) of renal function and proteinuria studies are shown in the
table.
ERPF, mI/mm/I .73,n2
GFR, ml/min/I.73m2
Filtration fraction
Protein excretion.
mg protein/m,nole crew' 12.2 (±3.4) 9.5 (± l.8)
Albumin excretion,
mg albumin/minole creot 1.21 (±0.75) 0.8 (±0.52)
2-microg1obulin excretion,
p.g 2 micro glob/
mmole creat 14.3 (±8.1) 7.7 (±3.l
P<0.05 bp<oo) P<0.0l
(Near) normalization of blood glucose levels with CSII in longstanding
type I diabetic patients without Overt kidney abnormalities results in a
lowering of GFR, ERPF, and microalhuminuria. The decrease of [3-
microglobulin excretion, combined with a decreased fractional p,-
microglobulin clearance, suggests an improvement of the proximal
tubular function.
The filtration fraction as an indicator of disease activity during active
proliferative lupus nephritis. C. G. M. Kollenherg, C. Schweitzer, P. E.
de fang, A. J. M. Donker. and G. K. tan der Hem. Department of
Nephrology, State University Ho,cpital, Groningen, The Netherlands.
Nine consecutive patients with systemic lupus erythematosus (SLE)
After I
month
Before CSII CSII
599(±85) 566(±1l5)
141 (±21) 130 (±24)
0.236 0.234
After 4 to 6
months CSII
553 (±87)"
128 (± 19)"
0.232
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were studied longitudinally for glomerular filtration rate (GFR) and
effective renal plasma flow (FRPF) during ten exacerbations of severe
proliferative glomerulonephritis. At the onset of exacerbation, GFR
decreased significantly whereas ERPF did not fall: the latter even
increased in some patients. As a consequence mean filtration fraction
1FF). the ratio of (iFR and FRPF. fell from 0.20 to 0. It). At maximum
exacerbation, both (JFR and FREE had decreased without change in
FE. During remission FE rose to pre-exacerhation values as a result of
increase in GFR without change in EREF. From values of ERPF and
FE at maximum exacerbation, the degree of recovery of renal function.
that is, GFR at remission, could he predicted. The deleterious effect of
indornethacin on renal function during exacerbation, as observed in one
patient. suggests that the maintenance of ERPI- is. at least partly, based
on increased production of renal prostaglandins during such episodes.
Prostaglandin-vasopressin interactions in sickle cell nephropathy. P. E.
i/c fang, A. W. Sale/i. 1). sIc Zeeoii. A. J. M. Donker. G. K. ran der
Hem, and I.. W tatios ian I/p.s. Department of Medicine, State
Unirer,sitv, Groninge,i, 1/ic iVetlierlaiids . Indomethacin was found to
deteriorate the renal diluting capacity in sickle cell anemia (SCA). We
suggested that this abnormal response that occurred sifter indomethacin
was due to either an increased prostaglandin synthesis or to sin
increased vasopressin concentration in SCA. Therefore, we studied
plasma (P). vasopressin (AYE). and urinary (U) prostaglandin (PC) E
and F,, in seven SCA-patients and six control subjects. both during
water deprivation and water loading. AVP and PG's were measured by
RIA, the latter after purification with HPLC. Urinary osmolality
decreased tram 415 to 52 mOsm/kg 1-LO in the patients with SCA and
from 1042 to SI mOsm/kg HO in the control subjects.. The niedian and
absolute values for osmolality (osm), AVP. and PG's were:
so
,nO,s in/kg P svi'
1-1,0 pg/mI
U e.
pg/mi/i
U .,
pg/mw
Water-depleted
SCA 292 11.2 366 67 5.2
(284—298) (9.9—13.6) (300—836) (44—233) (1.7—19.4)
Controls 291 9.3 234 496 0.6
(284—294) (7.8—12.4) (166—1167) (244—1021) (0.4—1.1)
p NS NS NS <0.01 <0.01
Water—loaded
SCA 284 7.8 3183 566 6.9
(268—243) (5.1—9.4) (1265—7934) (20—1719) (3.6—62.9)
Controls 284 7.3 2560 1241 2.1
(279—291) (7.0—9.5) (1227—5581) (701—2132) (1.5—2.6)
P NS NS NS NS <0.01
Sodium excretion was not different between both groups. For every
milliosmole decrease in i nican fall in P5.. of 0.33 pg/mI was
found both in the SCA patients and the control subjects. We conclude
that AVE production in .SCA is normal. We also found a normal
osmolality-vasopressm interaction in these patients. PGE excretion is
not different between SC.\ patients and control subjects, whereas
PGF,, excretion is lower in SCA. particularly in the water-depleted
state. Therefore (lie l'Gf-//F ratio is higher in SCA. Ibis suggests a
relative increase in PGE activity, which could be due to a defect in the
PGE. converting eniymc 9-ketoreductase in sickle cell nephropathy.
A survey of plasma volume (PV) measurements in patients with
nephrotic syndrome (NS): The labeled albumin method. A. B. Geeis. H.
A. Koomans, P. Boer, arid P..!. Tho/ioot Mee.i . Department of
Nephrologv and Hypertension, Unii'ersitv Utrei/it, 1/ic Net/ier/and,s.
According to the prevailing concept, edema formation in NS patients is
attributed to the effect of intravascular hypovoleniia on renal salt
excretion. Yet. as previously reported, we found normal or increased
PV and blood volumes (BV) in NS patients using the radioiodinated
serum albumin (RISA)-method and hematocrit (I-let). This discrepancy
might be explained hs' overestimation of PV with RISA in NS patients.
because of an altered albuntin distribution volume or increased trans-
capillary escape rate (TER) of the injected albumin. Assuming that an
increased albumin distribution volume would he accompanied by a
decreased F-cell ratio (whole body Hct/peripheral venous Hct), aCr
erythrocyte volume, and PV were measured simultaneously. F-cell
ratio was 0.842 0.06 in 24 patients with NS from various causes
versus 0.863 0.03 in 12 healthy controls. In a second group of 19 NS
patients TER was 9.5 2.5% during the first hour after injection, an
increase of approximately 4% versus normal TER. These findings
indicate slight overestimation of PV with RISA not exceeding 2%, or
only 1.5 mI/kg lean body mass. In a total of 72 NS patients of varying
origin we found a BV of 96.8 12.5 nil/kg lean body mass versus 88.5
9.5 in 48 normals (see table below). In only one patient BV was clearly
reduced. As apparent from the above considerations, this difference
cannot be attributed to overestimation of BV in NS patients. We
conclude that overestimation of PV with the RISA method is minimal in
the NS. Normal or increased blood volumes are the rule rather than the
exception in this condition.
N
PV/LBM
in//kg
BV/LBM
in//ks,'
Normals 48 52.1 7.8 88.5 9.5
NS-patients 72 63.8 9.8 96.8 12.5
Renal humoral response to isometric exercise in hypertensive patients.
P. W. ne Leeuii, P. Tc/iang, (7. A. W. ian Saest, and W. H.
Birken/iiiger. Department of Medicine, Zoiderzieken/iuis , Rotterdam,
The Netherlands. We showed previously that the renal response to
isometric exercise is associated with enhanced renin secretion and
reduced angiotensin 11 extraction. To further explore this phenomenon.
we investigated 17 patients with untreated essential hypertension. In sill
of them renal arteriography failed to disclose abnormalities. Patients
were studied while receiving an intrarenal infusion of isotonic saline
(group I: N = 6) or of nonhypotensive doses of saralasin (group 2: N
6) or phentolamine (group 3: N :- 5). Arterial and renal venous samples
for renin. angiotensin II. and catecholamines were taken before and
sifter 3 mm of handgrip exercise. Renal blood flow was measured
simultaneously by hippuran clearance ..At rest, both saralasin and
phentolamine increased the renal release of noradrenaline and renin,
while impairing the extraction of angiotensin II. During handgrip
exercise, noradrenaline release increased by about 2tY/? in all groups:
renin secretion in group I increased by 211 4% as compared to —2
4% (P < 0.01) in group 2 and 35 6% (P < (1.05) in group 3. At that time
extraction efficiency for angiotensin II decreased by 75 15% in group
I and by 70 12% in group 2 (NS). In group 3 extraction was enhanced.
The results suggest that at rest renal angiotensin extraction is only
partly related to receptor binding: during handgrip extraction seems to
he more dependent upon an alpha-adrenergic mechanism.
